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Description

The present invention relates to a structure for
preventing shorts of adjacent IDT (Inter-Digital Trans-
ducer) electrode segments (including floating elec-
trodes, meander lines, or reflector strips) in a surface
acoustic wave transducer which the IDT electrode
segments are closely spaced or their spacing is smalll
as compared with the width of each electrode seg-
ment. The invention also pertains to a method for the
manufacture of such a surface acoustic wave trans-
ducer.

The prior art publication "PATENT ABSTRACTS
OF JAPAN, vol. 7, no 4 (E-151) [1149] 8th January
1983; & JP-A 57 162 819" discloses a structure of a
surface acoustic wave transducer in which IDT elec-
trode segments are closely spaced apart and margin-
al edges of adjacent electrode segments (and thus at
least one) are rendered dielectric by oxidation to re-
duce the production of defects and to improve the
yield.

As is well-known in the art, in a so-called surface
acoustic wave transducer which has IDT electrodes
deposited on a piezoelectric substrate and excites
surface acoustic wave signal having propagated
thereto and transduces it into an electric signal, the
center frequency of the transducer is determined by
the pitch of the IDT electrode segments. In devices
employing the inter-digital transducer (hereinafter)
referred to as the IDT) the width of each of the elec-
trode segments and their spacing are usually select-
ed substantially equal to each other for various rea-
Sons.

Today when various pieces of electronic equip-
ment are being developed for operation at higher fre-
quencies, center frequencies of the devices employ-
ing the IDT also need to be raised accordingly. This
inevitably calls for reduction of the pitch of the elec-
trode segments, and consequently, the correspond-
ing reduction of the width of each segment and their
spacing as well.

The deposition of such closely spaced IDT elec-
trodes by photolithography necessitates the use of a
photomask having very narrow slits, but the formation
of such a photomask is very difficult and eventually
raises manufacturing costs of surface acoustic wave
transducers.

As a solution to this problem, the inventor of this
application has proposed, in the field of a "unidirec-
tional surface acoustic wave filter", a surface acous-
tic wave transducer in which the width of each elec-
trode segment is sufficientlly larger than their spac-
ing (see Japanese Pat. AppIn. No. 22380/88).

With such a structure, however, conventional
surface acoustic wave transducers using the IDT
electrodes with closely spaced electrode segments
still often suffer short-circuiting of adjacent electro-
des during manufacture, which ruins the devices;
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hence they are extremely low in the yield rate of prod-
uct.

It is therefore an object of the present invention
to provide a surface acoustic wave transducer of a
structure which is free from shortcircuiting of closely
spaced electrode segments, easy to manufacture,
and hence is high in the yield rate of product.

Another object of the present invention is to pro-
vide a method for the manufacture of such a surface
acoustic wave transducer.

To attain the above objective, according to the
present invention, marginal edges of adjoining elec-
trode segments are separated by a metallic oxide
which is a dielectric material, and the metallic oxide
is selectively formed only at the marginal edges of the
electrode segments in the course of manufacture of
the surface acoustic wave transducer.

Accordingly, the present invention is very effec-
tive in preventing shorts of the electrode segments in
the manufacture of a resonator which is required to be
high in its resonance frequency or a unidirectional
transducer in which the electrode segments are wid-
ened and closely spaced apart with a view to facilitat-
ing its fabrication.

With the manufacturing method of the present in-
vention, partitions of a dielectric material can each be
provided between adjacent electrode segments in
the step of their formation. Further, since the IDT elec-
trode segments are mostly formed as a unitary struc-
ture, they can be made dielectric at required positions
at one time by anodic oxidation. Accordingly, the
method of the present invention permits easy and
low-cost fabrication of the above-mentioned trans-
ducer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(a) and (b), (c) and (d), (e) and (f), and (g)
and (h) are plan and sectional views respectivelly il-
lustrating different embodiments of the surface aco-
pustic wave transducer of the present invention; Figs.
2(a) through (g) are sectional views showing a se-
quence of steps involved in the manufacture of the
transducers depicted in Fig. 1; Fig. 3 is a sectional
view illustranting an example of an unidirectional sur-
face acoustic wave transducer embodying the pres-
ent invention; and Figs. 4(a) through (h) are sectional
views showing the steps involved in producing the
transducer depicted in Fig. 3.

BEST MODE FOR CARRYING OUT THE
INVENTION

The present invention will hereinafter be descri-
bed in detail in connection with the embodiments
shown in the drawings.

Figs. 1(a) through (h) are plain and sectional
views illustrating the structures of four typical sur-



3 EP 0 394 480 B1 4

face acoustic wave devices embodying the present
invention.

Figs. 1(a) and (b) show an ordinary surface
acoustic wave resonator, in which electrode seg-
ments 4, 4, ... and 5, 5, ... of a pair of IDT electrodes
2 and 3 and reflecting strips 6, 6, ... are arranqed on
a piezoelectric substrate 1 in side-by-side relation in
the direction of propagation of surface acoustic
waves which are excited by the electrode segments
4 and 5. The electrode segments 4 and 5 and the re-
flecting strips 6 each have a width equal to and are
spaced a distance of A /4 (where A is the wavelength
of the excited surface acoustic waves) apart.

If the resonator of such an electrode arrangement
is required to have a high resonance frequency, the
widths of the electrode segments 4 and 5 and the re-
flecting strips 6 and their spacing will have to be re-
duced, and consequently, adjacent electrode seg-
ments will be more likely to short as referred to pre-
viously.

To avoid this, in the surface acoustic wave trans-
ducer (a resonator, in this instance) of the present in-
vention marginal edges of the electrode segments 4,
4, ... of the IDT electrode 2 and half of the reflecting
strips 6, 6, ... are oxidized or anodized to form metallic
oxides 7, 7, ... as shown in Figs. 1(a) and (b).

Figs. 1(c) and (d) show what is called a "positive-
negative reflection type surface acoustic wave reso-
nator" in which reflector strips are slightly modified
for improving the Q of the resonator, that is, aluminum
(Al) and gold (Au) strips 8 and 9 of the same width ). /8
are alternately arranged at intervals of A /8. In this
type of resonator marginal edges of only the alumi-
num strips 8, 8, ..., for example, may be oxidized or
anodized to form the metallic oxides 7 as shown.

Figs. 1(e) and (f) show an internal reflection type
unidirectional IDT employing floating electrodes, al-
ready proposed by the inventor of this application, in
which IDT electrodes 10 and 11 have asymmetrical
electrode segments 12, 12, ... and 13, 14 and floating
electrodes 15, 15, ... each disposed between them.
Owing to the asymmetry of the electrode segments,
excited surface acoustic wave energies are mostly
propagated in one direction. By disposing two such
transducers opposite in the direction of propagation
of surface acoustic waves excited by either of them
(which direction is called a forward direction), a sur-
face acoustic wave filter can be obtained which is of
small insertion loss and of fewripples in its pass band.

Also in this instance, if the center frequency of
the surface acoustic transducer is required to be high,
the width of each electrode segment will have to be
reduced, introducing difficulty in the formation of the
photomask. To avoid this, the inventor of this applica-
tion has proposed the transducer in which the width
L of each electrode segment is increased and their
spacing S is decreased correspondingly, that is, S/L
<1, or S/L « 1 in some cases, but such a transducer
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also suffers short-circuiting of adjacent electrode
segments as mentioned previously.

The surface acoustic wave transducer of the
present invention gets around this problem by oxidiz-
ing or anodizing marginal edges of the electrode seg-
ments of the one IDT electrode 11 to form the metallic
oxide 7 as shown in Figs. 1(e) and (f).

Figs. 1(g) and (h) are a plain and a sectional view
also showing a transdeucer embodying the present
invention, called a group type unidirectional IDT, in
which a conductor line 18, commonly referred to as a
meander line, is disposed between a pair of IDT elec-
trodes 16 and 17 and is grounded. In this instance,
surface acoustic waves, which are excited by apply-
ing to the IDT electrodes 16 and 17 signals displaced
90 ° apart in phase, are in phase in the forward direc-
tion but 180° out of phase in the backward direction,
so that the surface acoustic wave energy propagates
in on direction.

Also in this case, marginal edges of the IDT elec-
trode segments extending along the meander line 18
are oxidized or anodized to form the metallic oxide 7
for preventing short-circuiting between the electrode
segments and the meander line.

The surface acoustic wave transducers descri-
bed above can each be manufactured by such a
method as shown in Figs. 2(a) through (g).

The manufacture starts with the deposition of a
metallic film 19 all over a required area of the surface
of the piezoelectric substrate 1(a), followed by coat-
ing the metallic film with a photoresist 20(b). The pho-
toresist thus coated is exposed to light through a
mask 21 having slits of required widths (¢) and is de-
veloped, which is followed by etching away the ex-
posed areas of the metallic film 19(d). The marginal
edges of the metallic film 19 underlying the remaining
photoresist 20 are oxidized or anodized to from the
metallic oxide 7(e), after which a metallic film 22 is de-
posited using the remaining photoresist 20 as a mask
(f), and finally, the remaining photoresist 20 and the
metallic fim 22 deposited thereon are removed.

Incidentally, the metallic films 19 and 22 are usu-
ally aluminum (Al) but other metals can be used. In the
case of forming the reflecting strips by different met-
als as depicted in Figs. 1(c) and (d), gold (Au) may be
used for the metallic film 22.

Sulfuric acid is usually employed for oxidation of
the aluminum (Al), and for anodic oxidation, an acid
such as sulfuric acid is used in which the IDT electro-
des to be anodized, for example, are disposed at the
anode, with the cathode connected to an insoluble
electrode (as of lead (Pb), platinum (Pt), or the like),
are energized, as is well-known in the art.

Fig. 3 illustrates in section another unidirectional
transducer embodying the presnt invention, which
has also been proposed by the inventor of this appli-
cation as is the case with the embodiment shown in
Figs. 1(a) and (b). By arranging partly stepped elec-
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trode segments 23, 23, ... at the same pith, the uni-
directional transducer can be obtained without the
necessity of utilizing the asymmentry of IDT elec-
trode arrangement.

In the manufacture of such a transducer, since
the prior art employs sputtering by which a cavity
formed by an overhang of each stepped electrode
segment is filled with SiO, or a similar dielectric ma-
terial, it is difficult to deposit the SiO, accurately at the
desired position, and in particular, in the case where
the spacing of electrode segments is very small, ad-
jacent electrode segments are liable to short. Hence,
this structure has not yet been put to practical use.

This problem can be solved by such a method as
shown in Figs. 4(a) through (h).

The formation of such a transducer structure be-
gins with deposition of the metallic film 19 and the
photoresist 20 over a required area of the surface of
the piezoelectric substrate 1, which is followed by ex-
posure of the photoresist 20 to light through the mask
21 having required slits (a), after which the photore-
sist 20 of the exposed area is developed and removed
(b). Then a material which is resistant to an etchant for
removing the metallic film 19 is coatd as a thin film 25
on the remaining photoresist 20 from a direction ob-
lique to the surface of the piezoelectric substrate 1(c).
Next, the exposed portion of the initially deposited
metallic film 19 is etched away (d), after which the thin
film 25 deposited later is also etched away (e) so that
the metallic film 19 underlying the remaining photo-
resist 20 slightly protrudes from thereunder.

Following this, the exposed portions of the met-
allic film 19 are oxidized or anodized to form the met-
allic oxide 7, after which the metallic film 22 is depos-
ited using the remaining photoresist 20 as a mask (g),
and finally, the remaining photoresist 20 and the met-
allic film 22 deposited thereon are removed. In this
way, the unidirectional surface acoustic wave trans-
ducer such as shown in Fig. 3 can be manufactured
relatively easily.

As the material for the thin film 25 which is depos-
ited from the direction oblique to the surface of the
piezoelectric substrate 1, chromium (Cr) would be
best, if aluminum (Al) is used for the initially deposited
metallic film 19. These metallic films can easily be
formed by vapor deposition.

The angle for the oblique vapor deposition of the
chromium (Cr) depends on the height and the width
of the remaining photoresist 20 and the length of the
metallic film 19 protruding from under the overlying
photoresist 20, but in general, the angle is in the range
of between 10 to 80 degrees.

The surface acoustic wave transducer with
closely spaced electrode segments according to the
present invention is structured as described above.
Hence, the structure of the present invention is very
effective in preventing short-circuiting of adjacent
electrode segments in the manufacture of a resonator

10

15

20

25

30

35

40

45

50

55

which is required to have a high resonance frequen-
¢y, or a unidirectional transducer, in which the elec-
trode segments are wide but closely spaced apart for
easy fabrication. With the manufacturing method of
the present invention, partitions of a dielectric mate-
rial can each be provided between adjacent electrode
segments in the step of their formation. Further, since
the IDT electrode segments are mostly formed as a
unitary structure, they can be made dielectric at re-
quired positions at one time by anodic oxidation. Ac-
cordingly, the method of the present invention per-
mits easy and low-cost fabrication of the transducers
mentioned above.

AVAILABILITY FOR INDUSTRIAL APPLICATIONS

As described above, the structure for preventing
short-circuiting between adjacent electrode segmens
and the manufacturing method according to the pres-
ent invention effectively prevents the short of the
electrodes segments in surface acoustic wave trans-
ducers in which IDT electrode segments (including
floating electrodes, meander lines, or reflecting
strips) are closely spaced apart or their spacing is
small as compared with the width of each segment.
Moreover, the structure and the manufacturing meth-
od according to the present invention allows ease in
the manufacture of such transducers and improves
the yield rate of their fabrication.

Claims

1. Astructure of a surface acoustic wave transduc-
er in which IDT (Inter-Digital Transducer) elec-
trode segments themselves, or such segments
and afloating electrode or meander line disposed
therebetween, or reflecting strips (hereinafter re-
ferred to as electrode segments) are closely
spaced apart, characterized in that only the mar-
ginal edges of at least one of adjacent metallic
electrode segments are rendered dielectric by
oxidation or anodization to prevent short-
circuiting therebetween and that letting the width
of each of adjacent IDT electrodes and their spac-
ing be represented by L and S, respectively, S/L
«1.

2. Astructure for a surface acoustic wave transduc-
er in which adjacent IDT electrode segments are
slightly spaced apart and only one marginal edge
of one of said adjacent electrode segments de-
fines a substantially U-shaped cavity between it
and the surface of a piezoelectric substrate on
which said electrode segments mounted, charac-
terized in that only the marginal edge of the other
electrode segment is oxidized or anodized to
form thereon a metal oxide to fill said cavity with
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said metal oxide to prevent short-circuiting be-
tween said electrode segments and that letting
the width of each of said adjacent IDT electrode
segments and their spacing be represented by L
and S, respectively, S«L.

The structure of a surface acoustic wave trans-
ducer having closely spaced-apart electrode
segments according to claims 1, 2 and 3, charac-
terized in that said metallic film deposited first
and said metallic film deposited next are formed
of different materials.

Amethod for the manufacture of a surface acous-
tic wave transducer having closely spaced-apart
electrode segments, comprising the steps of:
a) depositing a metallic film over a required
area of the surface of a piezoelectric sub-
strate;
b) depositing photoresist all over said metallic
film;
¢) exposing said photoresist to light at requird
intervals and developing said photoresist to
remove its exposed portions;
d) etching away said metallic film exposed be-
tween the remaining portions of said photore-
sist;
characterized by
e) rendering the marginal edges of the metal-
lic film underlying said remaining photore-
sists dielectric by oxidation or anodization;
f) depositing a metallic film onto the surface
of said remaining photoresist and the expose
surface of said piezoelectric substrate, and
g) removing said remaining photoresist and
said metallic film deposited thereon

Amethod for the manufacture of surface acoustic
wave transducer which has closely spaced-apart
electrode segments and in which a substantially
U-shaped cavity defined between at least on
marginal edge of each electrode segment and the
surface of a piezoelectric substrate having de-
posited it thereon is filled with dielectric material,
said method comprising the steps of:

a) depositing a metallic film over a required

area of said substrate surface;

b) depositing photoresist all over said metallic

film;

¢) exposing said photoresist to light at re-

quires intervals and developing said photore-

sist to remove its exposed portions;
characterized by

d) depositing a thin film of a material resistant

to an etchant for said metallic film onto the

surface and one side of said remaining pho-

toresist from a direction oblique to said sub-

strate surface;
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e) etching away the expose portions of said
metallic film deposited on said substrate sur-
face between the remaining portions of said
photoresist;

f) etching away said thin film, leaving said
metallic film underlying said remaining photo-
resists and slightly protruding from under one
side thereof;

g) rendering the protruding portion of said
metallic film dielectric by oxidation or anodi-
zation;

h) depositing a metallic film onto the surface
of said remaining photoresist, said dielectric
portion protruding from under one side mar-
ginal edge of said remaining photoresist and
the exposed areas of said substrate surface;
and

i) removing said remaining photoresists and
said metallic film deposited thereon.

A method for the manufactor of surface acoustic
wave transducer according to claim 4 or 5 char-
acterized in that said metallic film deposited first
and said metallic film deposited next are formed
of different materials.

Patentanspriiche

1.

Ein Aufbau eines Wandlers fir akustische Ober-
flachenwellen, bei denen die IDT (Inter-Digital
Transducer-) Elektrodensegmente selbst oder
derartige Segmente und eine floatierende Elek-
trode oder eine zwischen diesen angeordnete
Meanderlinie oder reflektierende Streifen (im fol-
genden als Elektroden Segmente bezeichnet)
nahe voneinander beabstandet sind, dadurch ge-
kennzeichnet, dall die duReren Rander wenig-
stens eines benachbarten metallischen Elektro-
densegments durch Oxidation oder Anodisation
dielektrisch gemacht sind, um Kurzschliisse zwi-
schen diesen zu vermeiden und daR bei einer
Breite jeder der benachbarten IDT-Elektroden
oder ihrer Abstande von L bzw. S die Ungleichung
S/L « 1 gilt.

Ein Aufbau fiir einen Wandler fiir akustische
Oberflachenwellen, bei denen benachbarte IDT-
Elektroden Segmente geringfiigig voneinander
beabstandet sind und nur ein uBerer Rand eines
der benachbarten Elektrodensegmente eine im
wesentlichen U-formige Hdhlung zwischen sich
und der Flache eines Piezoelektrischen Sub-
strats, auf der die Elektrodensegmente montiert
sind, ausbildet, dadurch gekennzeichnet, daf nur
der marginale Rand des anderen Elektrodenseg-
ments oxidiert oder anodisiert ist, um darauf ein
Metalloxid zu bilden, um die H6hlung mit dem Me-
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talloxid zu fiillen, um einen Kurzschlufd zwischen
den Elektrodensegmenten zu verhindern, und
daf bei einer Breite jeder der benachbarten IDT-
Elektroden oder ihrer Abstidnde von L bzw. S die
Ungleichung S/L « 1 gilt.

Der Aufbau eines Wandlers fiir akustische Oberfl&a-
chenwellen mit nahe voneinander beabstandeten
Elektrodensegmenten nach den Anspriichen 1, 2
und 3, dadurch gekennzeichnet, dal der metalli-
sche Film, der zunéchst abgelagert wird und der
metallische Film, der nachfolgend abgelagert wird,
aus unterschiedlichen Materialien gebildet sind.

Ein Verfahren zur Herstellung eines Wandlers fiir
akustische Oberflachenwellen mit nahe vonein-
ander beabstandeten Elektrodensegmenten mit
den folgenden Schritten:
a) Aufbringen eines metallischen Films {ber
einen erforderlichen Bereich der Flache des
piezoelektrischen Substrats;
b) Aufbringen eines Fotowiderstands iiber
den gesamten metallischen Film;
¢) Belichten des Fotowiderstands in erforder-
lichen Intervallen und Entwickeln des Fotowi-
derstands, um die belichteten Abschnitte zu
entfernen;
d) Wegétzen des metallischen Films, der zwi-
schen den verbleibenden Abschnitten des Fo-
towiderstands freiliegt;
gekennzeichnet durch
e) Dielektrischmachen der duReren Rander
des metallischen Films, der unter den verblei-
benden Fotowiderstanden liegt, durch Oxida-
tion oder Anodisation;
f) Aufbringen eines Metallfilms auf die Flache
des verbleibenden Fotowiderstands und die
freiliegende Flache des fotoelektrischen Sub-
strats, und
g) Entfernen des verbleibenden Fotowider-
stands und des darauf abgelagerten metalli-
schen Films.

5. Ein Verfahren zum Herstellen eines Wandlers fiir

akustische Oberflachenwellen mit nahe vonein-
ander beabstandeten Elektrodensegmenten, bei
dem eine im wesentlichen U-férmige Hohlung,
die zwischen wenigstens einem duferen Rand
jedes Elektrodensegments und der Flache eines
fotoelektrischen Substrats, das diese tragt, aus-
gebildet ist, mit einem dielektrischen Material ge-
fillt wird, wobei das Verfahren die folgenden
Schritte aufweist:

a) Aufbringen eines metallischen Film tber ei-

nen erforderlichen Bereich der Substratflache;

b) Aufbringen eines Fotowiderstands iiber

den gesamten metallischen Film;

c) Freilegen des Fotowiderstands in erforder-
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10

lichen Intervallen und Entwickeln des Fotowi-
derstands, um die belichteten Abschnitte zu
entfernen;

gekennzeichnet durch
d) Ablagern eines diinnen Films aus einem
Material, das gegeniiber einem Atzvorgang
fiir den metallischen Film widerstandsfahig ist
auf der Flache und einer Seite des verbleiben-
den Fotowiderstands von einer Richtung
schrég zu der Substratflache;
e) Wegatzen der freiliegenden Abschnitte
des metallischen Films, der auf das Substrat
aufgebracht ist, zwischen den verbleibenden
Bereichen des Fotowiderstands;
f) Wegétzen des diinnen Films unter Belas-
sen des metallischen Films, der unter dem
verbleibenden Fotowiderstand liegt und et-
was unter einer Seite vorragt;
g) Dielektrischmachen des vorragenden Ab-
schnitts des metallischen Films durch Oxida-
tion oder Anodisation;
h) Ablagern eines metallischen Films auf die
Flache des verbleibenden Fotowiderstands,
des dielektrischen Bereichs, der von einem
seitlichen duBeren Rand des verbleibenden
Fotowiderstands vorragt und der belichteten
Flachen der Substratflache; und
i) Entfernen des verbleibenden Fotowider-
stands und des darauf abgelagerten metalli-
schen Films.

6. Ein Verfahren fir die Herstellung eines Wandlers

fur akustische Oberfldchenwellen nach An-
spruch 4 oder 5, dadurch gekennzeichnet, daf®
der zunachst abgelagerte metallische Film und
der nachfolgend abgelagerte metallische Film
aus unterschiedlichen Materialien gebildet sind.

Revendications

Structure d’un transducteur a ondes acoustiques
de surface dans lequel des segments d’électrode
IDT (transducteur inter-digité) méme, ou de tels
segments et une électrode flottante ou une ligne
méandrique disposée entre eux, ou des bandes
réfléchissantes (dénommées ci-aprés segments
d’électrode), sont disposés a faible distance les
uns des autres, caractérisée en ce que seuls les
bords marginaux d’au moins I'un des segments
d’électrode métalliques adjacents sont rendus
diélectriques par une oxydation ou une anodisa-
tion, pour empécher un court-circuit entre eux, et,
en désignant respectivement la largeur de chacu-
ne des électrodes IDT adjacentes et de leur es-
pacement par les références L et S, en ayant S/L
«1.
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Structure d’un transducteur a ondes acoustiques
de surface, dans lequel des segments d’électro-
de IDT adjacents sont [égérement espacés entre
eux et seul un bord marginal de I'un des seg-
ments d’électrode adjacents définit une cavité
sensiblement en forme de U entre lui-méme et la
surface d’un substrat piézo-électrique, sur lequel
sont montés lesdits segments d’électrode, carac-
térisée en ce que seul le bord marginal de I'autre
segment d’électrode est oxydé ou anodisé pour
former sur lui un oxyde de métal, pour remplir la-
dite cavité avec ledit oxyde de métal, afin d’em-
pécher tout court-circuit entre lesdits segments
d’électrode, et en désignant la largeur de chacun
desdits segments d’électrode IDT adjacents et
leur espacement respectivement par les référen-
cesLetS, S «L.

Structure d’un transducteur a ondes acoustiques
de surface ayant des segments d’électrode es-
pacés afaible distance entre eux selon les reven-
dications 1, 2 et 3, caractérisée en ce que ledit
film métallique déposé en premier et ledit film
métallique déposé ensuite sont constitués de
matériaux différents.

Procédé de fabrication d’un transducteur & ondes
acoustiques de surface ayant des segments
d’électrode disposés a faible distance les uns des
autres dans lequel :
a) on dépose un film métallique sur une zone
requise de la surface d’'un substrat piézo-
électrique ;
b) on dépose un agent photorésistant sur tou-
te la surface dudit film métallique ;
¢) on expose ledit agent photorésistant ala lu-
miére a des intervalles souhaités et on déve-
loppe ledit agent photorésistant pour éliminer
ses parties exposées ;
d) on grave chimiquement ledit film métallique
exposé entre les parties restantes dudit agent
photorésistant ;
caractérisé par le fait que :
e) on rend diélectriques les bords marginaux
du film métallique sous-jacent auxdits agents
photorésistants restants, par oxydation ou
anodisation ;
f) on dépose un film métallique sur la surface
dudit agent photorésistant restant et la surfa-
ce d’exposition dudit substrat piézo-électri-
que, et
g) on élimine ledit agent photorésistant res-
tant et ledit film métallique déposé sur ce der-
nier.

5. Procédé de fabrication d’'un transducteur a ondes

acoustiques de surface qui comporte des seg-
ments d’électrode disposés a faible distance les
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uns des autres et dans lequel une cavité sensi-
blement en forme de U, définie entre au moins un
bord marginal de chaque segment d’électrode et
la surface d’un substrat piézo-électrique, déposé
sur ce dernier, est remplie avec un matériau dié-
lectrique, procédé dans lequel :
a) on dépose un film métallique sur une zone
souhaitée de ladite surface du substrat ;
b) on dépose un agent photorésistant sur tout
ledit film métallique ;
¢) on expose ledit agent photorésistant ala lu-
miére a des intervalles souhaités et on déve-
loppe ledit agent photorésistant pour éliminer
ses parties exposées ;
caractérisé par le fait que :
d) on dépose un film mince de matériau résis-
tant a un agentde gravure chimique, pour ledit
film métallique, sur la surface et un bord dudit
agent photorésistant restant, depuis une di-
rection oblique & ladite surface de substrat ;
e) on grave chimiquement les parties expo-
sées dudit film métallique déposé sur ladite
surface de substrat, entre les parties restan-
tes dudit agent photorésistant ;
f) on grave chimiguement ledit film mince, on
laisse ledit film métallique sous-jacent aux-
dits agents photorésistants restants et faisant
légérement saillie depuis I'un de ses bords ;
g) onrend diélectrique la partie saillante dudit
film métallique, par oxydation ou anodisa-
tion ;
h) on dépose un film métallique sur la surface
dudit agent photorésistant restant, ladite par-
tie diélectrique faisant saillie depuis un bord
marginal latéral dudit agent photorésistant
restant et les zones exposées de ladite surfa-
ce de substrat ; et
i) on élimine lesdits agents photorésistants
restants et ledit film métallique déposé sur
ces derniers.

Procédé de fabrication d’un transducteur & ondes
acoustiques de surface selon la revendication 4
ou 5, caractérisé par le fait que ledit film métalli-
que déposé en premier et ledit film métallique dé-
posé ensuite sont constitués de matériaux diffé-
rents.
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